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1

HEATING ASSEMBLY, ATOMIZER AND
ELECTRONIC CIGARETTE HAVING SAME

TECHNICAL FIELD

The present invention relates to a heating assembly, an
atomizer and an electronic cigarette using same.

BACKGROUND ART

A typical electronic cigarette includes a liquid conducting
body, and a heating wire wrapped around the liqud con-
ducting body. The heating wire 1s 1n tight contact with the
liquid conducting body. Heat of the heating wire 1s conveyed
to the liguid conducting body, and then the tobacco liquid 1n
the liquid conducting body 1s heated to form aerosol. How-
ever, a thermal etliciency of the electronic cigarette 1s low.

What are needed, therefore, are a heating assembly, an
atomizer and an electronic cigarette using same, which can
overcome the above shortcomings.

SUMMARY

An exemplary heating assembly includes a liquid con-
ducting and heating body and an 1inductive coil correspond-
ing to the liquid conducting and heating body. The liquid
conducting and heating body includes a micro-porous
ceramic main body and a metallic powder evenly distributed
in the ceramic main body. The mductive coil 1s configured
for generating high frequency magnetic field in response to
an alternating current, so that eddy current and heat are
generated 1 the liquid conducting and heating body. The
liquid conducting and heating body 1s configured for absorb-
ing tobacco liquid and heating the tobacco liquid to form
aerosol.

BRIEF DESCRIPTION OF THE DRAWINGS

Many aspects of the present disclosure can be better
understood with reference to the following drawings. The
components 1n the drawings are not necessarily drawn to
scale, the emphasis 1nstead being placed upon clearly 1llus-
trating the principles of the present disclosure. Moreover, in
the drawings, like reference numerals designate correspond-
ing parts throughout the several views.

FIG. 1 15 a cross-sectional view of an electronic cigarette
according to a first embodiment, including a heating assem-
bly.

FIG. 2 1s a cross-sectional view of the heating assembly
of FIG. 1.

FIG. 3 1s a perspective view of a heating assembly.

FIG. 4 1s a perspective view of an electronic cigarette of
FIG. 1.

FIG. 5 1s an enlarged view of area AA of FIG. 4.

FIG. 6 1s a cross-sectional view of a heating assembly
according to a second embodiment.

DETAILED DESCRIPTION

It will be appreciated that for simplicity and clarity of
illustration, where appropriate, reference numerals have
been repeated among the different figures to indicate corre-
sponding or analogous elements. In addition, numerous
specific details are set forth 1n order to provide a thorough
understanding of the embodiments described herein. How-
ever, 1t will be understood by those of ordinary skill 1n the
art that the embodiments described herein can be practiced
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without these specific details. In other instances, methods,
procedures and components have not been described in
detail so as not to obscure the related relevant feature being
described. Also, the description 1s not to be considered as
limiting the scope of the embodiments described herein. The
drawings are not necessarily to scale and the proportions of
certain parts have been exaggerated to better illustrate
details and features of the present disclosure.

The disclosure 1s 1llustrated by way of example and not by
way of limitation in the figures of the accompanying draw-
ings 1 which like references indicate similar elements. It
should be noted that references to “an” or “one” embodi-
ment 1n this disclosure are not necessarily to the same
embodiment, and such references mean at least one.

Several definitions that apply throughout this disclosure
will now be presented.

The term “outside” refers to a region that 1s beyond the
outermost confines of a physical object. The term “inside”
indicates that at least a portion of a region i1s partially
contained within a boundary formed by the object. The term
“substantially” 1s defined to be essentially conforming to the
particular dimension, shape or other word that substantially
modifies, such that the component need not be exact. For
example, substantially cylindrical means that the object
resembles a cylinder, but can have one or more deviations
from a true cylinder. The term “comprising,” when utilized,
means “including, but not necessarily limited to™; 1t specifi-
cally indicates open-ended inclusion or membership in the
so-described combination, group, series and the like.

Referring to FIGS. 1-2, an electronic cigarette includes a
main body 11, a ligumid conducting groove 12, a heating
assembly 13, and a power supply 14. The power supply 14
includes a rechargeable battery and a high frequency DC/AC
inverter. The DC/AC nverter 1s configured (i.e., structured
and arranged) for converting direct current to high frequency
alternating current, and feeding the alternating current to the
heating assembly 13. The main body defines a liquid cham-
ber 111 and an air passage 112. The liquid chamber 111 1s
configured for storing tobacco liquid. The heating assembly
13 includes a liquid conducting and heating body 131 and an
inductive coil 132.

The electronic cigarette includes two parts: a top part as
the atomizer 10 and a bottom part (1.e., the power supply 14).
The atomizer 10 and the power supply 14 are coupled with
cach other, and are electrically connected via electrodes. The
liquid chamber 111 1s defined 1n a housing of the atomizer
10. The heating assembly 13 1s detachably arranged in the
housing. It 1s to be noted that, in other embodiments, the
atomizer 10 and the power supply 14 may be integrally
formed.

The heating assembly 13 i1s arranged on the air passage
112. The lhiquid conducting and heating body 131 1s 1n
communication with the liquid chamber 111 via the liquid
conducting groove 12. The liquid conducting and heating
body 131 generates aerosol from the tobacco liquid, and then
the aerosol 1s outputted via the air passage 112.

In detail, the liguid conducting groove 12 and the air
passage 112 are oriented along an axial direction of the main
body 11, and the liquid conducting and heating body 131 1s
oriented substantially perpendicular to the liquid conducting
groove 12 and the air passage 112. Ends of the liquid
conducting and heating body 131 are plugged 1nto the liquid
conducting groove 12, and are in contact with the tobacco
liquid 1n the liquid conducting groove 12.

In the present embodiment, quite usefully, the liquid
conducting groove 12 includes two substantially parallel
liquid conducting sub-grooves 121. The liquid conducting
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and heating body 131 1s substantially arranged between the
two liquid conducting sub-grooves 121. Two opposite ends
of the liquid conducting and heating body 131 are inserted
into the two liqud conducting sub-grooves 121, respec-
tively.

Referring to FIG. 3 together, the heating assembly 13
includes the liquid conducting and heating body 131 and the
inductive coil 132. The inductive coil 132 1s configured for
generating high frequency magnetic field so that the liquid
conducting and heating body 131 generates eddy current and
heat. The liquid conducting and heating body 131 1s con-
figured for absorbing tobacco liquid and heating the tobacco
liquid to form aerosol.

In the present embodiment, the liquid conducting and
heating body 131 may be cylindrical or tubular. That 1s, the
liquid conducting and heating body 131 may be a solid
cylinder or a hollow cylinder.

In detail, the liquid conducting and heating body 131
includes a porous ceramic main body (not shown) and
metallic powder (not shown) evenly distributed i the
ceramic main body, and the ceramic main body and the
metallic powder 1s integrally formed. Due to a micro-porous
structure of the liquid conducting and heating body 131, the
tobacco liquid permeates from ends of the liquid conducting,
and heating body 131 to a middle portion via a capillary
action. A permeating speed of the tobacco liquid can be
controlled by adjusting the porosity of the liquid conducting
and heating body 131 during process of manufacturing the
liquid conducting and heating body 131. Quite usefully, the
ceramic body may be made of at least one of aluminum
oxide, zirconium oxide, kaolin, diatomite, montmorillonite;
the metallic power 1s 1ron cobalt powder.

The liqmd conducting and heating body 131 1s made
using a method described below. First, a mixture 1s made by
uniformly mixing a metallic powder (e.g., 1ron cobalt pow-
der), foaming agent (e.g., polyurethane foaming agent), and
at least one of aluminum oxide, zirconium oxide, kaolin,
diatomite, and montmorillonite. Then, the mixture 1s molded
to a predetermined shape (e.g., a cylindrical structure) using,
a mold. Finally, the molded mixture 1s under heat treatment
to remove the foaming agent, thus obtaining the lhquid
conducting and heating body. The process of heat treatment
includes the following steps: naturally withering the molded
mixture; sintering the molded mixture 1n a high temperature
furnace 1n a predetermined temperature. Quite usefully, the
predetermined temperature 1s 1200-1400 Celsius Degrees.

In the present embodiment, the conductive coil 132 1s
wound around an outer peripheral surface of the liquid
conducting and heating body 131. The conductive coil 132
1s adjacent to the liquid conducting body 11, but not in
contact with the liquid conducting and heating body 11. The
inductive coil 132 1s msulated from the liquid conducting
and heating body 131. To achieve insulation, the inductive
coil 132 may be an enamelled copper wire, and the liquid
conducting and heating body 131 may include an insulated
layer formed on an outer peripheral surtace.

When a high frequency alternating current tlows along the
inductive coil 132, a high frequency magnetic field (see
dotted lines as shown 1n FIG. 3) 1s generated. Then a large
quantity of eddy current 1s generated in the metallic powder
of the liquid conducting and heating body 131, so that the
liguid conducting and heating body 131 heats up itself
quickly. At the same time, the liquid conducting and heating
body 131 absorbs tobacco liqud, and the tobacco liquid 1s
heated by the liquid conducting and heating body 131 to
form aerosol.
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Since the liquid conducting and heating body 131 heats as
a whole, the liquid conducting and heating body 131 has a
large heating surface, and less loss of heat. Thus, a thermal
elliciency of the liquid conducting and heating body 131 1s
high. Furthermore, because the metallic powder 1s evenly
arranged 1n the liquid conducting and heating body 131, the
liquid conducting and heating body 131 heats uniformly.

Referring to FIGS. 4-5 together, the electronic cigarette
further includes an airflow adjusting ring 13 1n the main
body 11. The airtlow adjusting ring 13 1s configured for
adjusting an output of the aecrosol. The main body 11 defines
an air inlet 113. The airflow adjusting ring 13 adjusts the
output of the aerosol by controlling an opening dimension of
the air mlet 113, thus satistying demand of different users.

Referring to FIG. 6, a heating assembly 13' according to
a second embodiment 1s shown. The heating assembly 13’
includes a liqud conducting and heating body 131' and an
inductive coil 132"

The liqguid conducting and heating body 131 1s disk-
shaped. The inductive coil 132! 1s a disk-shaped coil, which
1s substantially parallel to the liquid conducting and heating
body 131. One end of the inductive coil 132! 15 led out from
a center of the inductive coil 132', the other end of the
inductive coil 132' 1s led out from a periphery of the
inductive coil 132'. Two ends of the inductive coil 132! are
connected to an alternating current supply. Quite usefully,
the liquid conducting and heating body 131" and the 1induc-
tive coil 132' have an 1dentical shape.

In the present embodiment, the heating assembly 13
further includes an insulator 133' sandwiched between the
liguid conducting and heating body 131" and the inductive
coil 132"

Working principle and manufacturing method of the heat-
ing assembly 13" are similar to those of the heating assembly
13, and will not be described for brevity.

The liquid conducting and heating body 131' and the
inductive coil 132' are both disc-shaped. Accordingly, a
magnetic line force generated by the inductive coil 132! 1s
more concentrated. Therefore, the efliciency of the heating
assembly 13' 1s higher than that of the first embodiment.

It 1s understood that the above-described embodiments are
intended to illustrate rather than limit the disclosure. Varia-
tions may be made to the embodiments and methods without
departing from the spirit of the disclosure. Accordingly, it 1s
appropriate that the appended claims be construed broadly
and 1n a manner consistent with the scope of the disclosure.

What 1s claimed 1s:

1. An electronic cigarette, comprising:

a main body;

a heating assembly arranged in the main body, compris-
ng:

a liquid conducting and heating body comprising a
micro-porous ceramic main body and a metallic
powder evenly distributed 1n the ceramic main bodys;
and

an 1nductive coil corresponding to the liquid conduct-
ing and heating body;

wherein the inductive coil 1s configured for generating
high frequency magnetic field 1mn response to an
alternating current, so that eddy current and heat are
generated 1n the metallic powder of the liquid con-
ducting and heating body; the liquid conducting and
heating body 1s configured for absorbing tobacco
liguid 1n the ceramic main body and heating the
tobacco liquid wvia the metallic powder to form
aerosol;
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a liquid conducting groove 1in communication with a
liquid chamber, wherein the main body defines the
liquid chamber and an air passage, the liquid chamber
1s configured for storing tobacco liquid, the heating
assembly 1s arranged in the air passage, the liquid
conducting and heating body 1s 1n communication with
the liquid chamber via the liquid conducting groove,
and the aerosol 1s expelled via the air passage; and

a power supply configured for supplying the heating

assembly with alternating current;

wherein the air passage 1s oriented along an axial direc-

tion of the main body, the liquid conducting and heating
body 1s oriented perpendicular to the air passage, an
end of the liquid conducting and heating body 1s
plugged 1nto the liquid conducting groove, and the end
of the liquid conducting and heating body contacts with
the tobacco liquid in the liquid conducting groove.

2. The electronic cigarette according to claim 1, wherein
the ceramic main body 1s made of at least one material
selected from a group consisting of aluminum oxide, zirco-
nium oxide, kaolin, diatomite, montmorillonite, and the
metallic powder comprises iron cobalt powder.
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3. The electronic cigarette according to claim 1, wherein
the liguid conducting and heating body is cylindrical or
tubular, and the inductive coil 1s wound around an outer
peripheral surface of the liquid conducting and heating body.

4. The electronic cigarette according to claim 1, wherein
the liguid conducting and heating body 1s disk-shaped, the
inductive coil 1s a disk-shaped coil, and the inductive coil 1s
parallel to the liquid conducting and heating body; a first end
of the inductive coil 1s led out from a center of the inductive
coil, and an opposite second end of the inductive coil 1s led
out from a periphery of the inductive coil.

5. The electronic cigarette according to claim 4, wherein
the heating assembly further comprises an insulator sand-
wiched between the liquid conducting and heating body and
the 1nductive coil.

6. The electronic cigarette according to claim 1, wherein
the main body defines an air inlet; the electronic cigarette
turther comprises an airflow adjusting ring in the main body,
and the airtlow adjusting ring 1s configured for adjusting an

output of the acrosol by controlling an opening dimension of
the air inlet.
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